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© Method and system for monitoring vital signs. 



© A portable hand-held monitor (1) for monitoring 
vital signs is connected, via a single connector (7), 
with a cable (9). This cable ends up in a combiner 
(10) which, in turn, receives plugs (12a to 12d) 
leading, via cables (11a to 11d), to single sensors or 
transducers applied to a patient. Portable hand-held 
monitor (1) comprises a display (3) and internal 
memory means, in order to store recorded vital 
signs and to transmit them to a remote computer 



later on. As only a single cable (9) is required for 
connection with combiner (10), patient monitoring 
becomes quite easy if the combiner (10), cable (9) 
and the associated sensors and interconnection ca- 
bles are left at or near the patient. In this case, a 
plug (8) connected with cable (9) has simply to be 
inserted into connector (7), in order to start data 
acquisition. The same simple approach may be used 
to monitor the next patient, and so on. 
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The present invention relates to a method for 
retrieving and/or monitoring vital signs of a patient, 
wherein n£2 sensors, such as electrocardiogram 
electrodes, a temperature sensor or a cuff for mea- 
suring non-invasive blood pressure, are applied to 
a patient, according to the preamble of claim 1 . As 
will be discussed later, the invention also relates to 
a corresponding system for retrieving and/or moni- 
toring vital signs of a patient 

In clinical practice, there are a multiplicity of 
applications for monitoring or recording the vital 
signs of a patient, such as the heart rate, tempera- 
ture, respiration, blood pressure or oxygen satura- 
tion, but also other information which cannot be 
directly measured by an instrument such has skin 
color or personal well-feeling. Some of these ap- 
plications require permanent monitoring of the pa- 
tient, such as in the intensive care unit or in the 
operating room, where the immediate generation of 
alarms or alerts - in case a vital sign deviates 
significantly from what was expected - is a "must" 
requirement. Therefore, in such critical applica- 
tions, several patient parameters need permanent 
monitoring by appropriate equipment. 

However, there are also other applications 
where continuous monitoring of the patient is not 
required. One example of this kind is the regular 
(e.g. daily) routine check by a nurse in the hospital, 
wherein parameters such as temperature, blood 
pressure and pulse are measured and recorded; 
further, related information such as medications, 
clinical events and the like are retrieved. Another 
example is medical examination in a doctor's prac- 
tice, or in a rehabilitation center. Yet another exam- 
ple is patient monitoring during transport. 

In the past, such checks or examinations have 
been performed manually; e.g., the blood pressure 
was determined with the auscultatory technique 
using an inflatable cuff and a stethoscope. Like- 
wise, the temperature or the pulse were measured 
manually. The results of the tests were then docu- 
mented manually on a hospital form. 

It will be appreciated that this is a laborious 
and time-consuming method. However, even if one 
would use automatic stationary monitors, such as 
an automatic non-invasive blood pressure (NIBP) 
monitor, this would not solve the underlying prob- 
lem, as an expensive NIBP or other monitor would 
be required for every bed, although measurements 
would only be taken very rarely (e.g. once per 
day). Even if one would share such a monitor 
among multiple patients, it had to be disconnected 
from one patient before it could be connected to 
the next, thus requiring either move of the monitor 
or of the patient. This method would thus not 
relieve the nurse from complicated manual routine, 
and it would be expensive as well. A further dis- 
advantage of this method is that vital signs or other 



related information which is not subject to auto- 
matic measurement, such as medication, can nei- 
ther be monitored, nor recorded on an automatic 
basis. Therefore, manual documentation is still nec- 
5 essary. By the way, manual documentation will also 
be necessary for other purposes, as most common 
monitors, e.g. NIBP or temperature monitors, do 
not provide printout capability, such as a built-in 
recorder. 

10 There have been attempts to solve the under- 

lying problem by means of portable monitors 
(which can be carried by the nurse). For example, 
US 4,916,441 describes a portable hand-held ter- 
minal of this kind. The hand-held terminal may be 

75 carried by the nurse or the physician during patient 
visit, and later be connected with a personal com- 
puter or a hospital information system, in order to 
transmit data collected during patient visit from the 
portable unit to the remote system. 

20 However, the disadvantage of this kind of por- 

table unit is that all data entry has to be made 
manually (via a touch screen keypad, an alphanu- 
meric keyboard or a bar code reader). That is, 
even measurements which could be made on an 

25 automatic basis (like blood pressure or temperature 
measurement) have to be made manually, and the 
acquired data (e.g., the thermometer reading) have 
then to be entered (also manually) into the portable 
hand-held terminal. 

30 The known portable unit thus does not relieve 

medical personnel from performing manual mea- 
surements, but rather replaces the manual docu- 
mentation in writing by "quasi "-automatic data ac- 
quisition ("quasi "-automatic here means that man- 

35 ual operation, i.e. manual entry of all vital signs 
information including blood pressure and tempera- 
ture values, heart rate etc. is still necessary). This 
does not save a considerable amount of time. 
Further, although pencil and paper are no longer 

40 required, other complex tasks have now to be 
performed instead, such as multiple user identifica- 
tion etc. Therefore, the portable terminal described 
above does not adequately solve the underlying 
problem. 

45 Another hand-held physiological monitor is de- 

scribed in WO 89/00024. This monitor provides 
connections to appropriate sensors, in order to 
receive electrocardiogram, temperature and respi- 
ration data. A "specialist module" attachable to the 

so main unit is used to measure other parameters, 
such as transcutaneous gases, pH or non-invasive 
blood pressure. 

The latter hand-held physiological monitor is 
thus able to retrieve and monitor vital signs data by 

55 means of automatic data acquisition (e.g., tempera- 
ture may be read in automatically, without the need 
to type the temperature value, or to operate a bar 
code reader). Thus, it reduces in fact the neces- 
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sary efforts, and the time spent, by clinical per- 
sonnel. 

However, there are still several aspects which 
limit the clinical applicability, and ease of use, of 
the known hand-held physiological monitor. These 
are particularly: 

- In order to perform a measurement, a mul- 
tiplicity of connections have to be made - the 
electrocardiogram electrodes have to be con- 
nected with a "patient cable input", the tem- 
perature sensor with a temperature probe in- 
put, and another sensor with the sensor con- 
nector of the "specialist module". The task of 
connecting and disconnecting each patient is 
therefore still laborious; 

- only one "specialist module" may be at- 
tached to the main unit - therefore, it is 
impossible to monitor multiple parameters not 
supported by the main unit (e.g., p02 and 
non-invasive blood pressure) simultaneously; 

- the known hand-held physiological monitor is 
not fully configurable, i.e. a parameter not 
required in a certain application (such as res- 
piration) cannot be removed and replaced 
with another parameter of interest, such as 
oxygen saturation; 

- in case a multiplicity of patients with different 
demands have to be monitored by the nurse 
as she is making her round (as will be usually 
the case), she will have to carry multiple 
"specialist modules" with her and exchange 
them from patient to patient. 

It is a major object of the present invention to 
provide a method, and a system of the kind de- 
scribed above which avoid most, or all of the 
disadvantages of the prior art devices. In particular, 
it is a goal of the invention to provide a method 
and a system for retrieving and/or monitoring of 
vital signs which makes handling very easy for 
clinical personnel. In a preferred embodiment, it is 
also a goal to provide a system able to store the 
vital signs information, as will be discussed below. 

According to the present invention, this object 
is achieved, in a method of the kind described 
above, by the following steps: 

- connecting said n sensors to combining 
means, 

- linking the combining means to an electronic 
data acquisition unit, preferably a portable 
electronic data acquisition unit and in particu- 
lar a hand-held monitor, via m<n linking 
means, 

- retrieving vital signs information from at least 
one of said n sensors and feeding it, via said 
combining means, to said electronic data ac- 
quisition unit. 

That is, n sensors are connected to the patient. 
Still there are less connections to the electronic 



data acquisition unit, namely m connections 
wherein m is smaller than n (m<n). This is 
achieved by providing combining means which ef- 
fectively reduce the number of connections re- 
5 quired. The combining means are then connected 
via linking means to the electronic data acquisition 
unit which is preferably a portable hand-held moni- 
tor. 

It is a major outstanding advantage of the 

10 present invention that only few, ideally only one, 
connections are required between the combining 
means and the electronic data acquisition unit. The 
sensors, as well as the combining means, may be 
left at or near the patient. This does not cause 

rs considerable cost, as the sensors or combining 
means are not very expensive. On the other hand, 
intervallic patient monitoring becomes quite easy, 
as only few connections, in particular a single con- 
nection, have to be established to the monitor 

20 when the nurse goes around to gather the vital 
signs of a multiplicity of patients. 

The invention could also be expressed as a 
method for retrieving and/or monitoring vital signs 
of a patient, wherein at least two sensors, such as 

25 electrocardiogram electrodes, a temperature sensor 
or a cuff for measuring non-invasive blood pres- 
sure, are applied to a patient, which is character- 
ized by the steps of: 

- connecting the at least two sensors to a com- 
30 biner, 

- connecting the combiner to an electronic data 
acquisition unit, preferably a portable elec- 
tronic data acquisition unit and in particular a 
hand-held monitor, via a single connector or 

35 cable or at least a single connector or cable, 

- retrieving vital signs information from at least 
one of the at least two sensors and feeding it, 
via the combiner, to the electronic data ac- 
quisition unit. 

40 In this second formulation of the present inven- 

tion, it is said that the combining means is a 
combiner, which is a preferred embodiment of the 
invention. However, it will be appreciated that other 
solutions to provide combining means, such as 

45 feeding electrical leads to a common sheath, or 
providing a non-invasive blood pressure cuff which 
combines the leads of various electrodes, may be 
used as well. (The latter examples will be dis- 
cussed below). 

50 Further, the second formulation of the invention 

uses the term "connecting" for the interrelation of 
the combiner/combining means and the electronic 
data acquisition unit, rather than the term "linking" 
used in the first formulation. This difference also 

55 expresses a preferred embodiment of the present 
invention: Connection means, in particular electrical 
connection means, are the preferred means for 
linking the combiner/combining means and the 
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electronic data acquisition unit However, other so- 
lutions such as telemetric transmission (e.g., wire- 
less transmission using electromagnetic radiation, 
ultrasound, infrared light etc.) are also possible and 
may be advantageous in certain embodiments. 

The first formulation of the present invention 
says that a number of linking means is provided 
which is smaller than the number of sensors. As 
outlined above, already this feature implies certain 
serious advantages over the prior art. However, it 
will be appreciated that the preferred solution is to 
provide a single cable or connector only, in particu- 
lar a single electrical cable or connector. 

It will be understood that the relation m<n may 
be read on the linking means as such, as well as 
only on electrical cables or connectors. In the latter 
case, it may occur that n sensors are connected 
via m<n electrical cables, but also by additional 
linking means of another type, such as a pneumatic 
tube (which is required to perform non-invasive 
blood pressure monitoring). It is understood that 
such cases are covered by the present invention as 
well. 

For easier understanding, the following expla- 
nation focuses on the second formulation of the 
present invention, but without limitation to this em- 
bodiment. 

According to the new method, the cables of at 
least two different sensors are fed to a combiner 
(i.e. a common connector, or the like). The com- 
biner is usually placed near the patient (e.g., fixed 
to its bed via a clamp) and connectable with the 
electronic data acquisition unit via a single cable. 

Therefore, only a single connection is required 
between the sensors and the electronic data ac- 
quisition unit. Data acquisition thus becomes very 
easy: The nurse has simply to put one connector 
plug into the jack of the electronic data acquisition 
unit (or vice versa), in order to gather vital signs 
information of a patient. 

In particular, it is possible to apply certain 
sensors (such as electrocardiogram electrodes, a 
temperature sensor, or an oximetry sensor) to a 
patient permanently, or at least for a longer time 
period. The sensors are connected with said com- 
biner, and the combiner is left near the patient. 
When the nurse enters the room, she has simply to 
connect the electronic data acquisition unit with the 
combiner, and wait until the required vital signs 
information has been transmitted. The same may 
happen the next day, and so on. 

Likewise, it is easy to monitor a multiplicity of 
patients as the nurse is making her round. She 
may simply walk from bed to bed, connect a pa- 
tient to her electronic data acquisition unit with a 
single movement, disconnect the patient, and then 
she is ready to connect the next patient. This 
makes handling quick, easy and comfortable, and 



does not require expensive equipment. She may 
also type patient or vital signs information not sub- 
ject to automatic data acquisition (e.g., medica- 
tions) directly on a keypad or the like of the elec- 

5 tronic data acquisition unit. 

The method according to the present invention 
also provides full flexibility, as ail sensors required 
for a specific patient may preferably be connected 
with the combiner. The set of sensors used may be 

w different from patient to patient; however, there is 
no need to replace equipment as the nurse moves 
around. There is also no limitation in the selection 
of vital signs (as in the physiological monitor ac- 
cording to WO 89/00024, wherein only one of the 

15 "special" parameters can be monitored). 

The present invention also avoids any confu- 
sion and cable mix-up encountered when a mul- 
tiplicity of cables have to be operated and con- 
nected. 

20 Typical vital signs suited for retrieving and/or 

monitoring according to the present invention in- 
clude: 

- electrocardiogram 

- pulse 

25 - respiration 

- temperature 

- oxygen saturation 

- non-invasive blood pressure 

- invasive blood pressure 
30 - blood gases and pH 

and so on. 

It is understood that these vital signs need not 
necessarily be stored, monitored or otherwise pro- 
cessed as real-time waves. Instead, it is also possi- 

35 ble to process trend values, histograms, mean val- 
ues or other derived parameters which allow a 
greater degree of data compression. For example, 
instead of processing the electrocardiogram, the 
pulse (heart rate) could be used instead. 

40 The single cable between the combiner and 

the electronic data acquisition unit is not the only 
solution suited for practicing the present invention. 
Instead, the combiner may be directly applied to a 
single jack or the like incorporated in the electronic 

45 data acquisition unit, such that no intermediate 
cable is necessary. Further, more than one cable 
may extend between the combiner and a single 
connector provided for connection with the elec- 
tronic data acquisition unit. Such a design may 

50 particularly be chosen if the monitoring capability 
covers non-invasive blood pressure; in this case, 
an electrical cable, as well as a pneumatic tube or 
hose, will extend beyond the combiner and a con- 
nector. All of these environments are covered by 

55 the present invention. 

The application of the present invention is fur- 
ther not limited to hospitals. It may also be useful 
in the doctor's practice, in obstetrical care units, 
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rehabilitation centers, the introduction room, the 
neonatal ward, in an emergency vehicle or emer- 
gency case, at the patient's home, in the exercise 
room, industry centers, upon home visits and the 
like. It may also be used for quasi-"permanent" 
monitoring of a patient during transport (e.g., in an 
emergency vehicle, or during patient transport from 
the introduction room to the operating theatre, or 
from the operating room to the recovery room), in 
particular if it is a portable hand-held monitor. In 
such cases, the electronic data acquisition unit may 
be connected with the patient over longer time 
periods and accompany him, and it provides com- 
plete monitoring, e.g. from an event (like a car 
crash) and during the ambulatory situation and 
transport, until the patient arrives in the hospital. If 
the electronic data acquisition unit is equipped with 
storage capabilities, as will be discussed below, the 
complete patient history can be recorded. 

Preferably, the electronic data acquisition unit 
is portable, in particular a hand-held monitor. How- 
ever, the present invention is not limited to this 
kind of data acquisition unit. Instead, the combiner 
approach makes it useful for stationary monitors, 
and other medical devices, as well. Consider, for 
example, a hospital with an introduction room, an 
operating theatre and a recovery room. As the 
patient is moved from one of these rooms to the 
next, the applied sensors, and the combiner, may 
accompany him (i.e., they are not removed), 
whereas he will be connected with different station- 
ary electronic data acquisition devices in every 
room. In this case, the single cable/connector ap- 
proach makes interconnection with the various sta- 
tionary monitors easy, as only a single connection 
has to be established. 

In one preferred embodiment, the inventive 
method is further characterized by the step of 
displaying the vital signs information on a display, 
preferably a liquid crystal display, built in the elec- 
tronic data acquisition unit. This makes immediate 
control of the patient's condition easy, even if the 
retrieved vital signs information is also used for 
other purposes, as will be discussed below. Alarms 
etc. may also be provided. 

In another advantageous embodiment, the ad- 
ditional step of storing the vital signs information in 
the electronic data acquisition unit is provided. The 
information is stored for later processing. In par- 
ticular, if vital signs information has been stored in 
a portable electronic data acquisition unit, the fol- 
lowing additional steps may preferably be per- 
formed: 

- connecting the portable electronic data ac- 
quisition unit to a remote computer, in par- 
ticular a personal computer or a remote hos- 
pital computer, and 



- transmitting the vital signs information stored 
in the portable electronic data acquisition unit 
at least partially to the remote computer. 
The vital signs information collected from a 

5 patient, or from a multiplicity of patients, may thus 
be "downloaded" to a remote computer for further 
processing. In particular, the remote computer may 
be able to calculate further derived parameters, 
generate a printout, and the like. The data may 

w further be used in a hospital information system 
which is also used to administer other data, e.g. 
diagnostic data and/or administrative data. In case 
the remote computer is a personal computer, it 
may be located in the nurse's office or the like. It 

is may also be a laptop computer, etc. 

According to another, most advantageous em- 
bodiment of the present invention, patient informa- 
tion is transmitted from the remote computer to the 
portable electronic data acquisition unit. That is, the 

20 patient's name, his clinical history, an administra- 
tive number assigned to the patient, his health 
insurance or related data may be "uploaded" from 
the remote system to the portable electronic data 
acquisition unit. The nurse may recall this informa- 

25 tion at any point in time as she is making her 
round. A patient identifier is particularly helpful if 
vital signs of a multiplicity of patients are to be 
collected. In this case, the nurse may recall the 
prestored patient identifier prior to data acquisition, 

30 such that the vital signs information is correctly 
assigned to a particular patient. This may be done 
by a simple keystroke. Another keystroke may 
cause the portable electronic data acquisition unit 
to store the vital signs information of the patient. 

35 The data uploaded from a remote computer to 

the portable electronic data acquisition unit may 
also comprise patient care-related information, 
alarming information or scheduling information. In 
case of the nurse's schedule, she may always 

40 check her duties as she is making her round, and 
she may even be alarmed or alerted automatically 
(e.g., by means of an optical or acoustic alarm) of 
appointments and the like. 

A patient care plane could also be uploaded. 

45 The portable monitor may remind the nurse of 
medications and other treatments due, either by 
displaying the care plan, or by an acoustic alarm. 
Further, the portable monitor may request a con- 
firmation of effected patient treatment, and store 

so the confirmation. If this information is later transmit- 
ted to a remote computer, a complete history, 
including control over performed measures, is 
available. 

An alarm function (optical, acoustic or other- 
55 wise) may also be provided in case a parameter - 
e.g., heart rate -, exceeds a limit. 

The invention also relates to a system for re- 
trieving and/or monitoring a multiplicity of vital 
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signs of a patient, comprising 

- at least two sensors, such as electrocardio- 
gram electrodes, a temperature sensor or a 
cuff for measuring non-invasive blood pres- 
sure, for appliance to the patient, and 

- at least two connection means, in particular 
electrical cables or a pneumatic tube, each of 
the connection means being assigned to one 
of the sensors. 

In the terms used herein, a "multiplicity" of 
vital signs means at least two. The above system is 
characterized by the following features: 

- a combiner provided for connection, prefer- 
ably releasable connection, with at least two 
of the connection means, and 

- an electronic data acquisition unit, preferably 
a portable electronic data acquisition unit and 
in particular a hand-held monitor, connectable 
or linkable with said combiner via (at least) a 
single connector or cable. 

This concept may be expanded as stated in 
the claims, i.e., by m<n linking means between 
combining means and the electronic data acquisi- 
tion unit, for n£2 sensors and n£2 connection 
means. 

As already mentioned above, the inventive 
electronic data acquisition unit comprises prefer- 
ably a display, e.g. a liquid crystal display, for 
displaying the vital signs information, and/or mem- 
ory means for storing the vital signs information. In 
the latter case, if the electronic data acquisition unit 
is a portable one, it may advantageously be con- 
nectable with a base station. The base station may 
be a computer, or it may be connectable with a 
remote computer, in order to exchange data with 
the portable electronic data acquisition unit, e.g. for 
"download" of vital signs information, or for 
"upload" of patient data. 

The portable electronic data acquisition unit 
may advantageously be provided with data input 
means, e.g. a small keyboard or a touch keypad, 
such that recall of patient information is easy. Fur- 
ther, such input means may be used to enter 
information which cannot be measured on an auto- 
matic basis, for example medication or clinical 
events, or for confirmation purposes. 

In case a base station is provided, it comprises 
preferably supporting means for the portable elec- 
tronic data acquisition unit. Electrical connection 
with the base station and/or a remote computer 
may then be established by means of an electrical 
cable plugged into the portable unit, or - in a 
preferred embodiment - in that the supporting 
means of the base station includes automatic elec- 
trical connection means, in particular an electrical 
connector at the bottom of the supporting means, 
which engage with corresponding electrical con- 
nection means at the bottom of the portable elec- 



tronic data acquisition unit. Further, such electrical 
connectors may be used to recharge a battery in 
the portable unit. 

The base station may further comprise a re- 

5 corder, such that an immediate printout of the vital 
signs information (e.g., the electrocardiogram) is 
possible, and/or a housing for accessories, which 
may be used by the nurse such that anything 
required for her patient visits is at a single location. 

10 In a preferred embodiment of the present in- 

vention, a memory is integrated into a memory 
module, and the memory module is insertable into 
a remote station which preferably contains a mul- 
tiplicity of insertion slots. Each memory module 

75 may e.g. be assigned to a specific patient, or to a 
group of patients. It is thus possible to store and 
later download vital signs information, or to upload 
patient-care related or other information, in patient- 
specific manner. 

20 The memory modules may be inserted into a 

remote station able to house one, or a multiplicity, 
of such memory modules, in order to download 
vital signs information, or to upload the patient care 
plan, the nurse's schedule and the like. For this 

25 purpose, the remote station may be equipped or in 
connection with a personal or host computer. In a 
preferred embodiment, the remote station is con- 
nected with a host computer via a wireless link, 
such that the remote station may be located e.g. in 

30 the nurse's office, or that the nurse may even carry 
it with her as she is making her round. 

Advantageously, a display/memory module is 
used; i.e., the display and the memory are con- 
tained in a removable module. However, this is not 

35 a mandatory requirement of the present invention. 

As already mentioned, a blood pressure cuff 
may also be used as combining means. Such cuffs 
are required for non-invasive blood pressure moni- 
toring. According to an important and most ad- 

40 vantageous embodiment of the present invention, 
an electrode, or a multiplicity of electrodes, or 
sensors of other kind, may be integrated into such 
a cuff, preferably at its inner wall. Examples of 
suitable electrodes are an electrocardiogram elec- 

45 trode, a respiration electrode, or an oxygen satura- 
tion (preferably pulse oximetry) sensor. The wiring 
may then be performed inside the cuff, or in the 
walls of the cuff. A pneumatic tube and an elec- 
trical cable connect the cuff with the electronic data 

so acquisition unit. Instead, the electrical leads may 
also be integrated into the walls of the pneumatic 
tube. It is understood that this aspect of the inven- 
tion may also be used separately of, i.e., without 
the other features of the present invention. 

55 The invention also relates to an electronic data 

acquisition unit for medical purposes, comprising a 
portable housing and characterized by a single 
connector for receiving a multiplicity (at least two) 
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of vital signs of a patient. The housing of this 
electronic data acquisition unit includes preferably 
a display, a memory and/or a key pad. The mem- 
ory may be removable, as outlined above. 

Further important aspects of the present inven- 
tion will be found in the claims and the detailed 
description. 

The invention will now be explained, by way of 
a non-limiting example, with reference to the ac- 
companying drawings, in which: 

Fig. 1 depicts a schematic diagram of a 

portable hand-held monitor and a 
combiner. 

Fig. 2a shows the basic interconnection 
scheme between the portable hand- 
held monitor and a patient, whereas 

Fig. 2b depicts the interconnection of the 
portable hand-held monitor with a 
remote computer, 

Fig. 3 is the top view of a portable hand- 
held monitor, 

Fig. 4 is a corresponding view from the 
rear. 

Fig. 5a depicts a combiner, 

Fig. 5b shows the combiner of Fig. 5a in 

the direction of arrow Vb, 
Fig. 6 is a perspective view of another 

combiner and its attachment to a 

rod, 

Fig. 7 depicts a base station, 

Fig. 8 shows the connection scheme be- 
tween a portable hand-held monitor 
and a patient in case a wireless 
transmission is provided, 

Fig. 9 is an interconnection scheme with 
electrical and pneumatic cables, 

Fig. 10a depicts a portable hand-held moni- 
tor with removable display/memory 
unit, 

Fig. 10b illustrates a remote station with a 
multiplicity of slots for receiving re- 
movable display/memory units, 

Fig. 11a shows the interconnection scheme 
between a portable hand-held moni- 
tor and a cuff, 

Fig. 11b is a detailed perspective view of the 
cuff used in the embodiment of Fig. 
11a, 

Fig. 11c depicts an alternative embodiment 

of a cuff, and 
Fig. 12 depicts an alternative interconnec- 
tion scheme between a portable 
hand-held monitor and a patient. 
In the embodiment of Fig. 1, a portable hand- 
held monitor for monitoring vital signs is in general 
designated as 1. It comprises a keyboard 2, which 
is only schematically indicated and may be an 
alphanumeric keyboard, or - preferably - a special- 



ized keyboard which is easier to be operated by 
medical personnel (an example of such a keyboard 
will be discussed below). Portable hand-held moni- 
tor 1 further comprises a liquid crystal display 3 for 

5 displaying vital signs. In the shown example, these 
are the ECG (electrocardiogram) trace 4, the heart 
rate 5 and a temperature trace 6 (which is usually a 
time-compressed version called "trend", i.e., ECG 
trace 4, and temperature trace 6 do not have the 

w same scaling of the time axis). It is understood that 
LCD display 3 may be used to display other phys- 
iological parameters and other vital signs as well. 

Portable hand-held monitor 1 further comprises 
storage means, such as integrated circuit memo- 

75 ries, for storing vital signs and other patient-related 
data. These memories are incorporated in the 
housing of hand-held monitor 1 and are not shown 
in Fig. 1. 

A major feature of portable hand-held monitor 1 

20 is the single jack 7 provided for automatic input of 
vital signs information. A plug 8 engages jack 7 
and is in connection with a single electrical cable 9 
leading to a combiner 10. A multiplicity of single 
cables 11a to 11d provide connection with phys- 

25 iological transducers (not shown in Fig. 1); for 
example, cables 11a and 11b could be connected 
with ECG electrodes, cable 11c could be con- 
nected with a temperature probe, and cable 11d 
could be in connection with a finger sensor for 

30 pulse oximetry. Cables 11a to 11d end up in plugs 
12a to 12d which are inserted into appropriate 
jacks of combiner 10. The combiner combines the 
electrical leads so that the signals can be transmit- 
ted through a single cable 9, e.g. in parallel mode' 

35 (a parallel/serial shift in combiner 10, and subse- 
quent serial transmission via cable 9, is also possi- 
ble). 

It is understood that the number of plugs 12a 
to 12d, namely four in Fig. 1, is arbitrary. Combiner 

40 10 could also be designed to receive three, six or 
any other numbers of sensor plugs. Further, the 
jacks of combiner 10 are not necessarily assigned 
to specific sensor plugs, i.e., pulse oximeter plug 
12d could not only be inserted into the rightmost 

45 jack in Fig. 1; instead, the jacks or slots of com- 
biner 10 may preferably be assignable to any pos- 
sible sensor plug, such that plugs 12a to 12d could 
be interchanged, or that plugs of other sensors 
(such as respiration or blood gases) could be in- 

50 serted as well. 

Instead of using the single interconnection ca- 
ble 9, combiner 1 0 could also be directly applied to 
jack 7. Further, combiner 10 could be connected 
with plug 8 via an electrical cable, as well as a 

55 pneumatic tube; such would particularly be useful 
in case of non-invasive blood pressure monitoring 
(the valves, and the pump, would be incorporated 
in portable hand-held monitor 1 in this case). In the 
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latter case, the electrical cable and the pneumatic 
tube could be fixed to each other, and an electrical, 
as well as a pneumatic connector could be pro- 
vided on the top of portable hand-held monitor 1. 
(Such an embodiment will be described below). 
Further, in case a pneumatic connection is re- 
quired, one of the jacks or slots of combiner 10 
could be a pneumatic connector specifically as- 
signed to NIBP (non-invasive blodd pressure) mon- 
itoring. 

The schematical diagrams of Figs. 2a and 2b 
show how portable hand-held monitor 1 may be 
used for patient monitoring. In the example of Fig. 
2a, portable hand-held monitor 1 is connected via 
cable 9 with combiner 10. The combiner is placed 
or fixed near or at the bed of a patient 13. A 
multiplicity of sensor cables 11a to 11d intercon- 
nect combiner 10 with sensors or transducers ap- 
plied to or attached to patient 13. In the embodi- 
ment shown in Fig. 2a, portable hand-held monitor 
1 is ready for data acquisition, i.e. for acquiring 
vital signs information, which can be stored in the 
internal memory of portable hand-held monitor 1, 
as well as be displayed on its built-in liquid crystal 
display 3. 

Fig. 2b illustrates the environment in the 
nurse's office. Portable hand-held monitor 1 is 
placed on an appropriate support of base unit 1 4. A 
connector at the bottom side of portable hand-held 
monitor 1 , as well as a corresponding connector on 
the top of base station 1 4, engage when the hand- 
held monitor is put on the support of the base 
station. The connectors (not shown in Fig. 2b) 
serve a two-fold purpose: First, data transmission 
from and to the portable hand-held monitor is es- 
tablished and, second, a rechargeable battery pack 
contained in the hand-held monitor is recharged. 

Base station 14 is connected (line 15) with a 
personal computer or terminal 16 which, in turn, 
may be connected with a hospital network (not 
shown). The data communication link is used to 
"download" (from the portable hand-held monitor 1 
to personal computer 16) vital signs information, 
and to "upload" (from personal computer 16 to 
portable hand-held monitor 1) patient data like the 
patient's name, a patient identifier or details of his 
case history. 

When the nurse starts to make her round, she 
will first "upload" the patient-related data of all 
patients she intends to visit, i.e. the patient names 
etc. will be transferred from personal computer 16 
to portable hand-held monitor 1. Next, she will 
detach the hand-held monitor from base station 14 
(Fig. 2b). 

She will then visit the first patient. The sensors, 
sensor cables and the combiner remain at or near 
the patient's bed, as well as cable 9 (Fig. 2a). 
Therefore, the nurse has simply to insert the plug 



of cable 9 into the appropriate jack of portable 
hand-held monitor 1 . She may then recall the name 
or the identifier of the patient actually connected, 
e.g. by pressing an appropriate button of the hand- 

5 held monitor. Vital signs of the patient are now 
transmitted and displayed on liquid crystal display 
3. A further keystroke initiates storing of collected 
vital signs information, or of parameters derived 
therefrom. At the end of the recording sequence, 

w the patient is disconnected by simply withdrawing 
the plug of cable 9. The next patient may now be 
monitored in the same manner, and so on. 

It is understood that the portable hand-held 
monitor may also generate an alarm in case that 

75 one of the patient's vital signs exceeds predefined 
limits. Such limits may be entered via the portable 
hand-held monitor's keyboard, or be "uploaded" 
from a base or remote station. 

When the nurse has finished her round, she 

20 returns to her office and puts portable hand-held 
monitor 1 onto the appropriate support of base 
station 14 (Fig. 2 b). Electrical contact to base 
station 14 is now established in the manner de- 
scribed above. The collected vital signs information 

25 of various patients is transmitted, via line 15, to 
personal computer 16. At the same time, the inter- 
nal batteries of portable hand-held monitor 1 are 
recharged. 

It is understood that the above described meth- 
30 od of patient monitoring is not restricted to applica- 
tion by a nurse. Instead, the portable hand-held 
monitor 1 could also be used in a doctor's practice, 
or the like. 

It is important to note that the concept of 

35 "uploading" patient information from the remote or 
hospital computer to the portable hand-held moni- 
tor may also be expanded. That is, not only patient 
identifiers or the like could be uploaded into the 
portable hand-held monitor, but also other data of 

40 interest, for example the nurse's schedule. Thus, 
the nurse could always check her schedule, for 
example via the built-in display of the portable 
hand-held monitor. An automatic alarm (e.g., optical 
- via the built-in display - and/or acoustic - via a 

45 built-in piezoelectric crystal) may further remind the 
nurse of appointments and deadlines. 

The data "uploaded" into the portable hand- 
held monitor could also be a patient care plan, i.e., 
medications and other treatments prescribed by 

so the doctor. The portable hand-held monitor could 
then remind the nurse automatically of medicines 
etc. to be applied to the patient as soon as she 
calls the patient up or connects him. 

This concept may even be expanded further. 

55 The portable hand-held monitor could compare the 
nurse's activities with the patient care plan and 
remind her, or cause otherwise an alarm, if she 
misses anything. In case the nurse is supposed to 



8 



15 



EP 0 553 372 A1 



16 



confirm or acknowledge certain activities, e.g. pa- 
tient treatment, via the keyboard of the portable 
hand-held monitor, such acknowledgement could 
be stored and later be transmitted, via the base 
station, to a personal computer in the nurse's of- 
fice, or to a hospital computer (an embodiment with 
removable memory modules and a remote station 
suited to transmit such a protocol will also be 
described later). The personal or hospital computer 
may then document the fact that the patient has 
appropriately been treated, e.g., generate a print- 
out, such that a complete history of patient treat- 
ment, and control over performed measures, is 
available. 

Fig. 3 depicts a more detailed top view of 
portable hand-held monitor 1. The liquid crystal 
display is designated as 3, as in the former figures. 
Five buttons 1 7a to 1 7e are used to control opera- 
tion of the hand-held monitor. For example, one of 
these buttons or keys could be used to recall the 
patient names, a second one could be used to 
move a cursor from patient to patient, and a third 
one could serve to select a specific patient. An- 
other one could be used to initiate the storing 
cycle, and so on. 

Further provided are a power button 18 and a 
single connector 7. Plug 8, which fits into connec- 
tor or jack 7, is a multi-pin plug, as it is known in 
the art. Cable 9 is only shown partially. The hous- 
ing of the portable hand-held monitor is generally 
designated as 19. 

Fig. 4 depicts the rear side of portable hand- 
held monitor 1, wherein the same reference num- 
bers have been used as in the preceding drawings. 
It will be noted that a connector 20 is provided 
which, when the portable hand-held monitor is at 
rest on the base station, engages with a corre- 
sponding connector at the top side of the base 
station, in order to establish data transmission and 
recharging paths, as described above. A removable 
door 21 covers a rechargeable battery pack. Fur- 
ther, a suspension eye 22 may be used to hang up 
the portable hand-held terminal 1 if required. For 
this purpose, suspension eye 22 is slidably sup- 
ported, as indicated by arrow 23. 

One example of a combiner according to the 
present invention is shown in Fig. 5a. It consists of 
a main housing 24 provided with a single cable 25 
for interconnection with the portable hand-held 
monitor (this cable corresponds to cable 9 in the 
preceding figures). Several plugs 26a to 26e are 
inserted into corresponding jacks of combiner 24. 
The plugs 26a to 26e are connected with cables 
27a to 27e which, in turn, establish electrical con- 
tact to single sensors or transducers (not shown in 
Figs. 5a and 5b). A tube or hose 28 connects 
combiner 24 with a cuff for non-invasive measure- 
ment of blood pressure; a pneumatic connector 29 



is provided therefor. 

Fig. 5b depicts in more detail the jacks for 
insertion of plugs 26a to 26e. By way of example, 
one of these jacks is referred to as 30a and 30b. It 

5 will be noted that the openings have been selected 
such (opening 30a rectangular and opening 30b 
circular) that the corresponding plugs can only be 
inserted in the correct position. 

Fig. 6 depicts another example of a combiner 

io 31 according to the present invention. In this em- 
bodiment, its housing is provided with a clamp 32 
for attachment to a rod 33 which may be posi- 
tioned near, or attached to, the patient's bed. Inter- 
connection cable 34 (which leads to the portable 

75 hand-held monitor), plugs 35a to 35e and cables 
36a to 36e (which lead to the single sensors or 
transducers) are similar to those already discussed 
above. 

An example of a base station, generally des- 

20 ignated as 37, is shown in Fig. 7. It consists of 
three detachable parts 37a, 37b and 37c. Part 37a 
provides a support 38 for portable hand-held moni- 
tor 1. In the shown position, electrical contact be- 
tween the base station and the hand-held monitor 

25 is established. 

Part 37b houses a strip chart recorder for im- - 
mediate printout of vital signs information. This is 
particularly useful if no remote computer is con- 
nected, or if there is not sufficient time to wait for a , 

30 printout of the remote computer. In the shown 
example, an ECG trace 39 and a temperature trace 
40 are recorded on recorder paper 41. The re- 
corder paper may e.g. be thermal paper or the like. . 
Part 37c is an accessories housing which-- 

35 houses equipment regularly used by the nurse 
when she is caring for patients, like a stethoscope, 
and so on. It may be opened by a handle 42. 

In the embodiment of Fig. 8, the interconnec- 
tion between portable hand-held monitor 1 and 

40 patient 13 is performed by means of wireless trans- 
mission. Again, several sensors are applied to pa- 
tient 13, the sensors being connected by sensor 
cables 11a to nd with a combiner 43. However, in 
this embodiment, the combiner 43 contains a wire- 

45 less transmitter, such as a radio, ultrasound, or 
infrared light transmitter. Portable hand-held moni- 
tor 1 contains a corresponding receiver. It will be 
appreciated that the wireless link, indicated by nu- 
meral 44, also constitutes a link, or linking means, 

so in the sense of the present invention. Such an 
arrangement may be particularly useful if a mul- 
tiplicity of patients are subject to monitoring, as it is 
not necessary to establish a cable link for any of 
the patients. 

55 An alternative embodiment incorporating non- 

invasive blood pressure sensing means is depicted 
in Fig. 9. A tube 45 and a cable 46 connect the 
combiner 10 with portable hand-held monitor 1. 
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Tube 45 and cable 46 are held together by elastic 
strips 47 or the like, in order to avoid that they 
have to be handled separately. They end at re- 
spective connectors 48 and 49 of portable hand- 
held monitor 1, wherein connnector 48 is a pneu- 
matic connector, and connector 49 is an electrical 
one. Although two connectors 48 and 49 are used 
in this embodiment, it will be appreciated that still 
only a single electrical connector is required. Fur- 
thermore, it is possible to have tube 45 and elec- 
trical cable 46 not as separate connections, but 
rather to integrate the electrical leads into the walls 
of the pneumatic tube. In the latter case, no strips 
47 are required. 

Fig. 10a depicts a portable hand-held monitor 
V with removable display/memory section 50. The 
memory in display/memory section 50 may e.g. 
contain vital signs information previously gathered 
from a patient. 

As Fig. 10b shows, a multiplicity of 
display/memory sections (or modules) 50a to 50i 
may be inserted into a remote station 51. The 
remote station may for example be installed in the 
nurse's room and be connected with a central 
computer, e.g., a hospital computer. Each 
display/memory section 50a to 50i may be as- 
signed to a specific patient, or to a group of pa- 
tients (e.g., one display/memory section for all pa- 
tients in a specific room). 

The remote station 51 , or the remote computer 
to which it may be connected, is programmed to 
"upload" vital signs information from all of the 
display/memory sections. Further, it may be pro- 
grammed to "download" patient information, pa- 
tient care-related information or the like into the 
various display/memory sections. 

Before or during making her round, the nurse 
collects the display/memory sections of the pa- 
tients she wants to visit. Patient care information, 
such as necessary medication, is already stored in 
these display/memory sections. When she has 
made, or prior to making, the appropriate connec- 
tion with a specific patient (via a cable, or telemet- 
ric transmission, as described above), she puts this 
patient's display/memory module into her portable 
hand-held monitor. She may control now the nec- 
essary medications, apply them to the patient, and 
acknowledge it on her portable hand-held terminal. 
The confirmation that the patient has got its medi- 
cine is stored in the patient's display/memory mod- 
ule and later transmitted to the remote station (or a 
connected hospital hospital computer), when the 
display/memory module has been put in a slot of 
remote station 51 again. 

Further, the patient's vital signs information is 
loaded into the display/memory module, and later 
also transmitted to the remote station/hospital com- 
puter. 



The remote station 51 may not only be located 
in the nurse's office. She may, e.g., also carry it on 
a cart which she is taking with her during her 
round. This makes selection of patient 

5 display/memory modules easier, as less prepara- 
tion has to be done in advance. In such a case, but 
not limited to it, nor as a necessary prerequisite 
thereof, it is advantageous to have the remote 
station 51 connected with a hospital computer via a 

w telemetric link. 

Further, it is understood that the above de- 
scribed concept also operates when only a mem- 
ory module is made removable. The display need 
not necessarily be part of the removable module. 

75 Another possibility is that the nurse enters nec- 

essary orders via the keyboard of the portable 
hand-held monitor. These orders are later transmit- 
ted to a personal computer or hospital computer, or 
some other remote system, and appropriately pro- 

20 cessed. 

Fig. 1 1 a depicts another concept of linking the 
portable hand-held monitor 1 with a patient. A cuff 
52 is applied to the patient's arm 53. The cuff is 
connected with portable hand-held monitor 1 via a 

25 pneumatic tube 54 and an electrical cable 55 
(which may be combined in the way Fig. 9 shows; 
a single pneumatic cable with the electrical leads 
integrated into its walls, as described above, may 
be used instead). 

30 Fig. 11b depicts details of cuff 52. Pneumatic 

tube or hose 54 is used to inflate and deflate the 
cuff, as is known in the art. Various electrodes, 
which come into contact with the skin of the pa- 
tient's arm as soon as the cuff is applied, are 

35 arranged at the inner wall of the cuff. These are, by 
way of example, an electrocardiogram electrode 56 
and a respiration electrode 57. A reflection ox- 
imetry sensor 58 is also provided which irradiates 
electromagnetic readiation into the tissue (e.g. by 

40 means of a light-emitting diode) and measures the 
backscattered light. 

The electrical leads of electrodes 56 and 57, as 
well as oximetry sensor 58, are laid in the inner or 
outer wall of cuff 52. They are all fed to electrical 

45 cable 55 which connects the cuff with the portable 
hand-held monitor. 

The major advantage of such a cuff is that only 
very few sensors have to be applied to the patient - 
in the minimum configuration, only the cuff itself, 

so plus an additional electrocardiogram electrode. It is 
understood that in this embodiment the cuff itself 
operates as the combining means. 

A slightly different cuff configuration is depict- 
ed in Fig. 11c. In this embodiment, all of the 

55 electrical leads are fed to the pneumatic connec- 
tion. The electrical leads are further fed through the 
walls of pneumatic tube 54, such that no additional 
electrical cables are required. 
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Yet another embodiment of the present inven- 
tion is shown in Fig. 12. Again, several sensors or 
transducers are applied to the patient. Their re- 
spective electrical leads 1 1 a to 11c are fed into a 
common cable or sheath 59. In this embodiment, 5 
the opening of cable 59 (indicated by reference 
number 60) acts as a combiner, i.e., is a combining 
means. 

Claims 10 

1. Method for retrieving and/or monitoring vital 
signs of a patient, wherein n£2 sensors, such 
as electrocardiogram electrodes, a temperature 
sensor or a cuff for measuring non-invasive 75 
blood pressure, are applied to a patient, char- 
acterized by the steps of: 

(1.1) connecting said n sensors to combin- 
ing means, 

(1.2) linking said combining means to an 20 
electronic data acquisition unit, preferably a 
portable electronic data acquisition unit (1) 

and in particular a hand-held monitor, via 
m<n linking means, 

(1.3) retrieving vital signs information from 25 
at least one of said n sensors and feeding 

it, via said combining means, to said elec- 
tronic data acquisition unit. 

2. Method according to claim 1, characterized in 30 
that said combining means is linked to said 
electronic data acquisition unit via at least a 
single linking means. 

3. Method according to claim 1 or 2, character- 35 
ized in that said linking means is a connector 

or cable, in particular an electrical connector or 
cable. 

4. Method according to claim 1 or 2, character- 40 
ized in that said linking means is a wireless 
transmitter/receiver. 

5. Method according to any of the preceding 
claims, characterized in that said combining 45 
means comprises a combiner (10;24;31). 

6. Method according to any of the preceding 
claims, characterized by the step of 

(6.1) displaying said vital signs information 50 
on a display, preferably a liquid crystal dis- 
play (3), built in said electronic data acquisi- 
tion unit. 

7. Method according to any of the preceding 55 
claims, characterized by the step of 

(7.1) storing said vital signs information in 
said electronic data acquisition unit. 
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a Method according to claim 7, wherein said 
electronic data acquisition unit is a portable 
electronic data acquisition unit (1), character- 
ized by the steps of 

(8.1) connecting said portable electronic 
data acquisition unit (1) to a remote com- 
puter, in particular a personal computer (16) 
or a remote hospital computer, and 

(8.2) transmitting said vital signs information 
stored in said portable electronic data ac- 
quisition unit (1) at least partially to said 
remote computer. 

9. Method according to any of the preceding 
claims, wherein said electronic data acquisition 
unit is a portable electronic data acquisition 
unit (1), characterized by the steps of 

(9.1) connecting said portable electronic 
data acquisition unit (1) to a remote com- 
puter, in particular a personal computer (16) 
or a remote hospital computer, 

(9.2) transmitting data from said remote 
computer to said portable electronic data 
acquisition unit (1), and 

(9.3) storing said data in said portable elec- 
tronic data acquisition unit (1 ). 

10. Method according to claim 9, characterized in 
that said data is patient information, patient 
care-related information, alarming or schedul- 
ing information. 

11. Method according to claim 10, characterized in 
that said portable electronic data acquisition 
unit (1) generates an alarm or alert if patient 
care is due, and/or accepts and stores a con- 
firmation on effected patient treatment. 

12. Method according to at least claim 7, wherein 
a memory is integrated into a memory module, 
characterized by the step of 

(12.1) removing said memory module and 
inserting it into a remote station (51) which 
preferably contains a multiplicity of insertion 
slots. 

13. System for retrieving and/or monitoring a mul- 
tiplicity of vital signs of a patient, comprising 

(13.1) n^2 sensors, such as electrocardio- 
gram electrodes, a temperature sensor or a 
cuff for measuring non-invasive blood pres- 
sure, for appliance to the patient, 

(13.2) n£2 connection means, in particular 
electrical cables (11a-11d;27a-27e;36a-36e) 
or a pneumatic tube (28), each of said con- 
nection means being assigned to one of 
said n sensors, 

characterized by 
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(13.3) combining means provided for con- 
nection, preferably releasable connection, 
with at least two of said connection means, 
and 

(13.4) an electronic data acquisition unit, 
preferably a portable electronic data acqui- 
sition unit (1) and in particular a hand-held 
monitor, connectable or linkable with said 
combining means via m<n linking means. 



20. System according to any of claims 13 to 19, 
characterized in that said electronic data ac- 
quisition unit comprises memory means for 
storing said vital signs information. 

21. System according to claim 20, wherein said 
electronic data acquisition unit is a portable 
electronic data acquisition unit (1), character- 
ized by a base station (14;37) connectable with 
said portable electronic data acquisition unit 
(1)- 

22. System according to claim 21 , characterized in 
that said base station (14;37) is connected or 



connectable with a remote computer, in par- 
ticular a personal computer (16) or a remote 
hospital computer. 

5 23- System according to claim 21 or 22, character- 
ized in that said base station (14;37) comprises 
supporting means (38) for said portable elec- 
tronic data acquisition unit (1). 

24. System according to claim 23, characterized in 
that said supporting means (38) includes auto- 
matic electrical connection means, in particular 
an electrical connector at the bottom of said 
supporting means (38). 

25. System according to claim 24, characterized in 
that 

(25.1) said portable electronic data acquisi- 
tion unit (1) includes at least one rechar- 
geable battery, and that 

(25.2) said automatic electrical connection 
means includes automatic battery rechar- 
ging connection means. 

26. System according to any of claims 21 to 25, 
characterized in that said base station (14;37) 
and said portable electronic data acquisition 
unit (1) are set up to transmit at least part of 
said vital signs information from said portable 
electronic data acquisition unit (1 ) to said base 
station (14;37). 

27. System according to any of claims 21 to 26, 
characterized in that said base station (14;37) 
and said portable electronic data acquisition 
unit (1) are set up to transmit patient data, 
patient care-related data, alarming or schedul- 
ing information from said base station (14;37) 
to said portable electronic data acquisition unit 
0). 

2a System according to claim 27, characterized in 
that said electronic data acquisition unit (1) is 
set up to generate an alarm or alert in case an 
45 alarm time occurs or has expired, or in case 

patient care has not been achknowledged 
timely. 

29. System according to any of claims 21 to 28, 
so characterized in that said base station (14;37) 

comprises a recorder (37b) and/or a housing 
(37c) for accessories. 

30. System according to at least claim 20, char- 
55 acterized in that said memory means is remov- 
able, preferably together with a display, and 
insertable into a remote station (51) which pref- 
erably contains a multiplicity of insertion slots. 



14. System according to claim 13, characterized in 
that said combining means is linked to said 
electronic data acquitision unit via at least a 
single linking means. 

75 

15. System according to claim 13 or 14, character- 
ized in that said linking means is a connector 
or cable, in particular an electrical connector or 
cable (9;25;46;55). 

20 

16. System according to claim 13 or 14, character- 
ized in that said linking means is a wireless 
transmitter/receiver. 

17. System according to any of claims 13 to 16, 25 
characterized in that said combining means 
comprises a combiner (10;24;31). 

18. System according to any of claims 13 to 17, 
characterized in that said combining means 30 
comprises an inflatable cuff (52) for appliance 
to a human limb for non-invasive blood pres- 
sure measurement, and that at least one elec- 
trode or sensor is integrated into said cuff, 
preferably at least one electrocardiogram elec- 35 
trode (56) and/or a respiration electrode (57), 
and/or an oxygen saturation sensor (58). 

19. System according to any of claims 13 to 18, 
characterized in that said electronic data ac- 40 
quisition unit comprises a display, preferably a 
liquid crystal display (3), for displaying said 
vital signs information. 
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31. Electronic data acquisition unit for medical pur- 
poses, comprising 

(31.1) a portable housing (19), 
characterized by 

(31.2) a single, and only one, electrical con- 5 
nector (7) for receiving a multiplicity of vital 
signs of a patient. 

32. Electronic data acquisition unit for medical pur- 
poses according to claim 31, characterized in w 
that said housing (19) includes a memory, a 
display and/or a keypad. 

33. Electronic data acquisition unit for medical pur- 
poses according to claim 32 wherein said 75 
housing (19) includes a memory, characterized 

in that said memory is removable. 
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